Supplementary Material: Additional information on case ascertainment procedures for the New England Family Study

Members of both the parent generation (G1) and offspring (G2) of the New England Family Study with psychosis and bipolar disorders were identified through a series of efforts over the past 25 years.  These included: a) review of baseline study data collected during the 1960s and 70s regarding G1 history of psychiatric treatment;  b) record linkages with mental health treatment facilities in Massachusetts and Rhode Island; c) personal screening interviews administered to approximately 4000 NEFS G2 offspring as part of other follow-up efforts; and d) family history reports from approximately 1500 NEFS G1 parents participating in other follow-up efforts.   Fully confidential record linkage efforts were conducted at multiple public hospitals, mental health clinics, and state Departments of Mental Health, both in Massachusetts and Rhode Island.   Offspring with potential psychosis and bipolar disorders completed systematic diagnostic interviews using the Structural Clinical Interview for Diagnosis (SCID [DSM-IV]) (First et al., 1996) conducted by trained masters-level clinical interviewers.  Medical charts were obtained and reviewed when available.  Expert diagnosticians subsequently assessed Axis I diagnoses of any form of psychotic, major affective, bipolar or substance abuse or dependence disorders.  A total sample of 200 persons with definite or possible psychotic or bipolar I disorder were identified; 57% from record linkage; 37% from G2 follow-up studies; and 6% from family member follow-up studies.  (An additional 13 cases of substance-induced psychosis and psychosis due to a general medical condition were also identified).

Table 1 presents the number of cases and corresponding lifetime prevalence estimates of psychotic and bipolar I disorders based on our work with the New England Family Study, in comparison to three recent general population studies.  These include: 1) a nationally representative sample of 8028 persons 30 years or older in Finland; 2) a 50 year follow-up study of an entire community population in the south of Sweden (Lundby); and 3) a representative probability sample of all residents in Izmir, Turkey.  As in the New England Family Study, all used a mix of case registries, screening assessments and in-person diagnostic interviews.  All four studies present data on comparable categories of psychotic and bipolar disorders. 

Of note, the rate of affective psychoses identified in the New England Family Study is virtually identical to the estimate from the entire Finish population (0.62 % vs. 0.59%), both of which fall midway between the values reported for Sweden and Turkey (0.42% and 0.92%).  We conclude that our case finding procedures yielded highly consistent estimates for affective psychoses, which include bipolar and major depressive disorder with psychotic features.  (Note, to be consistent with the previous population publications, we report here rates of all bipolar I disorders – with and without psychotic features).  

Following the design of the New England Family Study, our team screened out and did not pursue persons known to have substance-induced psychotic disorders of psychotic disorders due to a general medical condition such as epilepsy.  Accordingly, the number of cases of these sort and corresponding lifetime prevalence estimates are generally considerably lower than for the three comparison populations. 

Also evident from Table 1 is the relatively low ascertainment and estimated lifetime prevalence rate for schizophrenia and other non-affective psychoses in the New England Family Study.   The NEFS lifetime prevalence estimates for schizophrenia (0.36%) and any non-affective psychosis (0.65) are slightly under half those of the other general population studies.   As a consequence, the total lifetime prevalence rate for any affective or non-affective psychotic disorder in the NEFS (1.27%) is approximately 60% of the estimates for the other general population studies (50% of the estimate of 2.53% from Finland, 70% of the estimated 1.80% from Lundby, Sweden).
	TABLE 1: LIFETIME PREVALENCE OF PSYCHOTIC AND BIPOLAR I DISORDERS IN 
THE NEW ENGLAND FAMILY STUDY (NEFS) AND RECENT POPULATION ESTIMATES


	 
	New England
	Finland

	Lundby, Sweden

	Izmir, Turkey


	Sample Size
	
	15721
	8028
	3563
	4011

	
	# cases
	Lifetime Prevalence Estimate

	Affective psychoses
	98
	0.62
	0.59
	0.42
	0.92

	
	
	
	
	
	

	Nonaffective psychotic disorders 
	102
	0.65
	1.94
	1.38
	1.42

	
	
	
	
	
	

	Schizophrenia
	56
	0.36
	0.87
	0.84
	0.74

	
	
	
	
	
	

	Nonaffective or Affective Psychotic Disorders
	200
	1.27
	2.53
	1.8
	2.34

	
	
	
	
	
	

	Substance-induced psychosis disorder
	6
	0.04
	0.42
	0.48
	0.2

	
	
	
	
	
	

	     Psychotic disorder due to a General Medical Condition
	7
	0.04
	0.21
	0.54
	0.07

	
	
	
	
	
	

	Any psychotic disorder
	213
	1.35
	3.06
	2.82
	2.62


While it is apparent that case ascertainment procedures in the NEFS identified only approximately 50% of the total anticipated number of persons with psychotic disorders, the more central concern is the extent of potential bias among those identified.  Our case location procedures included a variety of approaches, including in-person interview studies, following cohort members thirty years after their last childhood assessment (where women and participants of higher educational attainment were more likely to participate) and record linkage procedures (which tended to locate more men, and participants of lower socioeconomic levels).  It is our sense that this range of location procedures resulted in a case composition that reflects the full spectrum of affected individuals, with no apparent or dramatic biases towards certain subpopulations or participant attributes.

Table 2, below, presents the results from a series of univariate logistic regression models for the entire surviving cohort (n=15,721), showing the association of several demographic and administrative variables with the odds of being identified with a psychotic disorder (n = 200).  The case sample had a slight preponderance of males (55%) compared to females (46%).  The case sample included a slightly higher proportion of non-Caucasian offspring (19%) than in the full cohort (14%). Increasing maternal education and family socioeconomic status level were associated with decreased odds of case status.  The magnitude of these associations are all generally in line with prior investigations and do not suggest, for instance, that we have a dramatically elevated number of minority, or lower SES cases.  Of particular note, however, are the associations between participation in the childhood phases of this longitudinal project and likelihood of case identification.  As might be expected, individuals who were assessed in the early stages (e.g., 4 months, 12 months, 7 years of age) were all approximately twice as likely to have been identified with a psychotic disorder than those who did not completed childhood assessments.  All of our case identification procedures would have been influenced both by remaining in the New England region (and eventually receiving mental health services at a local facility) and/or limited mobility which would facilitate later location and recruitment efforts.  We conclude that the major family attributes associated with our case ascertainment procedures are those that contributed to retention and participation in the early phases of the original childhood assessments.  If there are substantial ‘biases’ with the resulting case mix, it is towards those features associated with participation in the early childhood assessments.
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Gender Male 1.16 0.87 1.53 0.3119

Female 1.00

Missing

Race/Ethnicity White 0.68 0.48 0.97 0.0326

Other 1.00

Maternal Education

< High School 1.00

High School 0.87 0.64 1.18 0.0828

> High School 0.42 0.26 0.69 0.0010

Missing

Socioeconomic Status 

(Quartiles) 1 (Lowest) 1.00

2 0.98 0.67 1.44 0.2979

3 0.84 0.56 1.26 0.7807

4 (Highest) 0.69 0.46 1.05 0.0867

Missing

Childhood Follow-Up 

Assessment

4 Months 2.02 1.15 3.55 0.0145

12 Months 2.04 1.28 3.24 0.0026

7 Years 2.58 1.64 4.06 <0.0001

n % mean std n % mean  std p-value 

Full Scale IQ (age 7) 11741 75.65% 102.90 18.79 177 88.50% 96.93 19.94 <0.0001

13609

12657

11912

n n

109

91

0

506

3302

3973

3615

3991

2130



6348

Non-Cases Cases

95% CI

TABLE 2: Demographic attributes of the NEFS Case sample (N = 200)

(n = 200)

5732

2935

(n = 15521)

7893

7614

14

13391

%

50.85%

49.06%

0.09%

86.28%

13.72%



40.90%

36.93%

6

49

58
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38
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77

41
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187

180

3.26%
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25.60%

23.29%
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49.00%
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24.50%
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22.50%
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93.50%

90.00%
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4.12%



87.68%
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76.75% 179

TTEST Statistic

4.20

640



Table 3 presents the results of a series of logistic models investigating the association between several family sociodemographic characteristics and the odds of participating in childhood assessments for the NEFS.   These associations vary by age at follow-up and are typically not particularly pronounced, further supporting our conclusion that the NEFS case ascertainment procedures generated a quite representative set of cases of psychotic disorder, not greatly biased by any of the sociodemographic factors examined.  For example, Caucasian mothers were slightly less likely to participate in the childhood assessments than their non-Caucasian counterparts (typically African American mothers).  But the odds ratios were modest (0.8 at ages 4 and 12 months) and non-significant (0.93) by age 7 years.  Thus, African-American offspring were slightly (but not dramatically) more likely to participate in the early phases of the study and more likely to be identified through our case ascertainment procedures.  There were no differences for male or female offspring.  Presence of the father of the baby in the household (either married or unmarried) was strongly associated with early participation (ages 4 and 12 months), but much less so by age 7 years (odds ratio = 1.25).  As is often the case with large prospective studies, women of higher SES households and with higher educational levels were slightly less likely to remain in the study.  Participation also differed by study site with higher participation during infancy in Boston, but at age 7 in Providence (possibly due to lower mobility in this smaller city).  Parent reports of prior psychiatric treatment were not associated with attrition during the early years of the study.  

Based on these results, it is our assessment that the NEFS case series captures a largely representative subset of all likely cases of psychotic disorders for the entire cohort.  There are no apparent dramatic biases with respect to offspring gender.  Early attrition may have resulted in a case mix that slightly favors offspring of non-Caucasian and lower income families, where two parents were present during the first year of life.  However, this potential bias towards lower SES minority families is offset by that portion of our case ascertainment procedures which employed direct contact and personal interviews, which identified persons of typically higher socioeconomic status.
	TABLE 3. Demographic correlates of participation in childhood assessments for NEFS among the 15721 NEFS subjects reported alive at age 7

	Childhood follow-up interviews
	Maternal Ethnicity (Caucasian v. Non-Caucasian)
	Maternal Education
	Parental SES

	 
	OR
	95% CI
	P-Value
	OR
	95% CI
	P-Value
	OR
	95% CI
	P-Value

	4 Months
	0.84
	0.73
	0.98
	0.02
	1.01
	0.99
	1.03
	0.46
	1.06
	1.04
	1.09
	<0.0001

	12 Months
	0.80
	0.71
	0.90
	0.00
	0.96
	0.94
	0.97
	<0.0001
	0.97
	0.95
	0.99
	0.00

	7 Years
	0.93
	0.83
	1.04
	0.20
	0.88
	0.87
	0.89
	<0.0001
	0.88
	0.87
	0.90
	<0.0001

	 
	G2 Sex (Male v. Female)
	Father Present (Yes v. No)
	Study Site (Boston v. Providence)

	 
	OR
	95% CI
	P-Value
	OR
	95% CI
	P-Value
	OR
	95% CI
	P-Value

	4 Months
	0.94
	0.85
	1.03
	0.18
	2.80
	2.33
	3.36
	<0.0001
	2.75
	2.49
	3.04
	<0.0001

	12 Months
	0.98
	0.91
	1.06
	0.65
	1.70
	1.43
	2.03
	<0.0001
	1.69
	1.55
	1.85
	<0.0001

	7 Years
	1.05
	0.98
	1.13
	0.19
	1.25
	1.05
	1.48
	0.01
	0.67
	0.61
	0.73
	<0.0001

	 
	G1 HISTORY OF MENTAL ILLNESS
	 
	 
	 
	 
	 
	 
	 
	 

	 
	OR
	95% CI
	P-Value
	
	
	
	
	
	
	
	 

	4 Months
	0.73
	0.58
	0.91
	0.01
	
	
	
	
	
	
	
	 

	12 Months
	0.85
	0.70
	1.03
	0.10
	
	
	
	
	
	
	
	 

	7 Years
	1.05
	0.87
	1.26
	0.63
	 
	 
	 
	 
	 
	 
	 
	 


First, M. B., Spitzer, R. L., Gibbon, M. & Williams, J. B. W. (1996). Structured Clinical interview for DSM-IV Axis I Disorders - Patient Edition (SCID -I/P, vers. 2.0). American Psychiatric Press: Washington, D.C.

� Perala J, Suvisaari J, Saarni SI et al. Lifetime prevalence of psychotic and bipolar I disorders in a general population.  Arch Gen Psychiatry 2007; 64: 19-28.


� Bogren M, Mattisson C, Isberg PE, et al.  Incidence of psychotic disorders in the 50 year follow up of the Lundby population.  Australian and New Zealand Journal of Psychiatry 2010; 44: 31-39.


� Binbay T, Alptekin K, Elbi H, et al., Lifetime prevalence and correlates of schizophrenia and disorders with psychotic symptoms in the general population of Izmir, Turkey.  Turkish Journal of Psychiatry 2012; 149-159.





